Malnutrition is a common problem among hemodialysis patients. This factor leads to increased morbidity and mortality. This study evaluates the nutritional status of patients on dialysis and analyzes the various parameters used for assessing malnutrition. It is a cross-sectional study of 35 patients aged 18 years and up who have undergone dialysis three days a week for more than a year. The following were analyzed: overall subjective assessment technique, Body Mass Index, anthropometric data and biological parameters (serum albumin, serum cholesterol, the rate of alkaline reserves and C-reactive protein levels) with a dietary three-day survey. Analysis of food survey data was performed using the software Bilnut. The patients' average age was 46.7 years with a sex ratio of 1.18. Average waist size was 92.7±16.68 cm. Average arm circumference was 27.2±5.6 cm, and average calf circumference was 32.03±5.87 cm. Malnutrition found in 48% of cases according to SGA. Average BMI was 24.4 kg/m2. It was less than 23 Kg/m2 in 48% of cases. Average serum albumin concentration was 33.6 g/l, and average CRP level was 6.16 mg/l. The average energy intake (Kcal/Kg/day) was 30.87±11.92 the day of dialysis, 27.98±9.31 on a relaxing day and 29.93±9.42 on another day and the average protein intake (g/kg/day) was 1.02±0.44 the day of dialysis, 0.94±0.36 a quiet day and 1.04±0.36 on the other day. Malnutrition was frequent among our patients. The assessment of nutritional status in patients on dialysis requires a simultaneous combination of several clinical, biologic and dietetic markers. Dietary management is mainly based on food survey regularly established.
Introduction
In chronic renal failure, malnutrition is common and usually latent. It is a risk factor for poor clinical outcomes including bad life quality and increased hospitalization and mortality [1, 2] . Protein-energy wasting (PEW) involves 50% of all patients undergoing hemodialysis [1] . The causes are multiple, some are related to uremia, and others are resulting from renal replacement treatment and its imperfections. Malnutrition is identified by the assessment of nutritional status and thereby optimizing dietary management.
Patients and Methods
It is a cross-sectional descriptive study realized in the Hemodialysis Unit of the Nephrology Department of Medicine at Charles Nicolle Hospital in Tunis. It includes chronic hemodialysis patients aged 18 years and up and who undergo dialysis three times a week. Patients on stable hemodialysis with KT/V of > 1.2 were enrolled.
Patients on hemodialysis for less than one year and those with acute infection, or active neoplasia were not included in this study.
Patients included underwent a clinical evaluation based on the overall subjective assessment technique (SGA), Body Mass Index (BMI) assessment and anthropometric data. Socioeconomic and demographic parameters were analyzed. We also conducted a biological assessment including specific parameters of nutritional status (serum albumin, serum cholesterol). We specified the rate of alkaline reserves and C-reactive protein (CRP) levels and a 3-day dietary. Data collection has been carried out in a 3-day period including a dialysis day, a day of rest and a day of the weekend. Analysis of food survey data was performed using the software Bilnut. We considered normal dietary protein intake if>1.1g/kg/day and healthy dietary energy intake if >30kcal/kg/day. Patients were on bicarbonate dialysis by synthetic low-flux membranes of various surfaces with purified water. Duration of dialysis was four hours and dialyzers were not reused.
Kt/V was calculated according to the formula of Barth (Kt/V = (0.031 × PRU) -0.66 with PRU (percent reduction of urea) = (C0 -Ct)/C0 × 100), where C0 represents uremia before dialysis and Ct uremia at the end of dialysis. BMI calculated by the standard formula (post-dialysis weight in kg/height in m2). Body mass recorded post-dialysis with the subjects lightly dressed and without shoes. Serum albumin was determined by the reference method using immunonephelometry with typical values between 35-40g/l. Serum CRP was also measured using an immunonephelometric method with a normal value <8mg/l.
A trained dietician assessed patients' nutritional status with the SGA tool which included historical data on weight change, dietary intake, gastrointestinal symptoms, functional capacity, comorbidities and physical examination on subcutaneous fat loss, muscle wasting and presence of edema and ascites. Patients were categorized into three groups: SGA-A (well-nourished), SGA-B (moderately malnourished) and SGA-C (severely malnourished). The same person performed all physical examinations related to SGA questionnaire.
Results
Thirty-five patients included. The average age of patients was 46.7 years with a sex ratio of 1.18. The mean time on dialysis was 9.5 years [2-26 years]. Thirty-seven percent of our patients were on dialysis for more than a decade.
The incipient nephropathy was diabetic nephropathy in 6%, hypertensive nephropathy in 6%, chronic glomerulonephritis 14%, chronic interstitial nephritis 11% and of unknown etiology in 54% of cases. Hypertension found in 43% and diabetes in 9% of cases. Socio-economic conditions were poor in 29% of cases and medium in 68% of cases. They were jobless in 80% of cases.
Interdialytic weight gain of our patients was 2.22 ± 0.86Kg. Residual diuresis was null in 71% of cases. The average waist size was 92.7 ± 16.68 cm. Average arm circumference was 27.2 ± 5.6 cm, and average calf circumference was 32.03 ± 5.87 cm. Malnutrition found in 48% of cases according to SGA (table1). Average BMI was 24.4 kg/m2 ± 5.18. It was less than 23 Kg/m2 in 48% of cases. Baseline characteristics of patients summarized in Table 1 .
Average serum albumin concentration was 33.6 g/l. Serum albumin of less than 35 g/l found in 63% of cases. Metabolic Table 1 Baseline characteristics of patients.
Parameter Value
Age ( standard deviation acidosis noted in 88% of cases with an average bicarbonates rate of 15.63 ± 2.79 mg/l. Average CRP level was 6.16 mg/l and CRP level over 8mg/l was found in 7 cases (20%). The average energy intake (Kcal/Kg/day) was 30.87 ± 11.92 the day of dialysis, 27.98 ± 9.31 on the day of rest and 29.93 ± 9.42 on the day of the weekend. Energy intake of less than 30kcal/kg/day found in 51% of cases. The average dietary protein intake (g/kg/day) was 1.02 ± 0.44 the day of dialysis, 0.94 ± 0.36 the rest day and 1.04 ± 0.36 day weekend. Dietary protein intake less than 1.1g/kg/day found in 57% of cases. The nutritional status of our patients summarized in Table 2 and 3.
Discussion
Malnutrition is very common among patients undergoing hemodialysis. It is one of the leading causes of morbidity and mortality. It is most often PEW with early alteration of anthropometric parameters, triceps skinfold, and perimeter brachia. It is in some cases, especially in diabetics, protein malnutrition [3] .
The assessment of nutritional status in patients on dialysis requires a simultaneous combination of several clinical, biologic and dietetic markers. The use of SGA as an evaluation tool of the nutritional status of hemodialysis recommended since 2000 by the National Kidney Foundation. Although subjective, this approach has been validated by several studies [4, 5] .
According to the International Society of Renal Nutrition and Metabolism expert panel the diagnosis of PEW can be made using four main diagnostic criteria including: biochemical measures (serum albumin, prealbumin, transferrin and cholesterol); measures of body mass (BMI, unintentional weight loss and total body fat), measures of muscle mass (total muscle mass, mid-arm muscle circumference and creatinine appearance) and measures of dietary intake (dietary protein and energy intake) [3] . The expert panel recommended that at least three out of the four diagnostic categories must be abnormal for the diagnosis of PEW [3] .
In our study, we found little energy and protein intake in more than 50% of cases. Regarding the dietary protein recommendations in chronic kidney disease (CKD), the current Kidney Dialysis Outcome Quality Initiative (K/DOQI) guidelines recommend an increased protein intake to 1.2 g/kg/d, in stage 5, when the patients are undergoing dialysis. However, these recommended values vary depending on the degree of renal failure. In fact, for patients in stages 1 to 4 of CKD, the K/DOQI suggests a protein intake of 0.6 -0.75 (g/kg/d) [4] .
However, the recommended dietary energy intake is 30-35 kcal/kg/day regardless of the stage of CKD. Low serum albumin and a BMI below 23 kg/m2 also found in our patients. Low serum albumin is one of the most significant predictors of outcomes in chronic kidney disease and hemodialysis patients [2, 6] . However, our population was characterized by high frequency of poor socioeconomic conditions that may also explain the low rate of serum albumin in our patients.
Body mass index is the most commonly applied measure representing the weight-for-height relationship, and a BMI level <23 kg/m2 can then be used as a means to define PEW [7] . A decline in BMI below 20 kg/m2 consistently associated with increased mortality [8, 9] . Thus, in chronic hemodialysis, a BMI over 23 kg/m2 is recommended.BMI and nutrition are robust and independent predictors of survival in hemodialysis patients. Additionally, high BMI is associated with increased survival [8, 9] . Unintentional weight loss in itself is considered a diagnostic criterion of PEW. In fact, it is recommended that a loss of 5% dry weight over three months should be regarded as symptomatic of PEW independent of the baseline weight [7] . Inflammation is a predictor of malnutrition in chronic hemodialysis by its catabolic effects [10] .
Furthermore, patients undergoing hemodialysis have a high prevalence of comorbid conditions that often associated with inflammatory processes [7, 11] . There is also a strong association between malnutrition and inflammation in patients undergoing dialysis as they both play complementary roles in the development of wasting. They associated with increased mortality and morbidity [12, 13] .
Metabolic acidosis is responsible for a decrease in plasma concentration of albumin by reduction of anabolism and stimulation of muscle catabolism. Correction of acidosis associated with an increase in serum albumin and regression of muscle catabolism [10] . Dietary management is based on a regularly established food survey to screen small dietary errors [14, 15] .
Conclusion
Our study showed a high prevalence of malnutrition among patients undergoing dialysis according to SGA and to different nutritional parameters. Maintaining a satisfactory nutritional status should be considered as a primary objective to demonstrate the effectiveness of dietary management in hemodialysis treatment. Therefore, we recommend avoiding diet restrictions to patients with the inadequate intake to maintain dietary protein intake in the recommended value in patients undergoing dialysis. Appropriate and renewed nutrition education is, therefore, paramount.
